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Beam scanning and wind field measurement of direct-detection
Doppler lidar

WANG Bang-xin, SHEN Fa-hua, SUN Dong-song, ZHONG Zhi-qing,
XIA Hai-yun, LIU Dong, ZHOU Xiao-lin, DONG Jing-jing, LI Ying-ying
(Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: The structure and primary parameters of direct-detection Doppler lidar are described. The
beam scanning method of atmospheric wind measurement is given,and computing formula of the three
dimension wind filed is derived. The solution method of errors of wind velocity and wind direction is
presented. Errors of LOS velocity and scanning angle of there directions are 1 m/s and 1°,the errors of
horizontal wind velocity and wind direction are 1.155 m/s and 0.707°,respectively. Results of troposphere
wind field measurement are given. It indicates the method of wind field measurement is feasible.

Key words:Lidar; VAD technique; Wind field; Error

[1
[2]
[3]

( ) 20 60 Fabry -Perot [4-61
: 2006- 08- 14; :2006- 09- 10
(CX0201)
1979- Doppler Email:bxwang@163.com
1962-

Email:dssun@aiofm.ac.cn

80



70 36

1
) Tab.1 Parameters of the direct-detection
' Doppler lidar system

System parameter Value
, Scanning angle 45° (fixed)
Wavelength 1 064 nm
1 Energy 200 mJ/pulse
Repeat frequency 50 Hz
Pulse width 8 ns
Telescope effective aperture 300 mm
Telescope optical efficiency 85%
’ 1 View field 0.15 mrad
1 064 nm Nd: Laser beam diameter 6 mm
YAG Laser divergence angle 0.5 mrad
Filter bandwidth /transmission 0.5 nm/>80%
F-P etalon FOV <1 mrad
F-P etalon peak transmission >60%
, Detector quantum coefficient 18%
: : 20%
80% 20% 2
' , VAD -9
; 80% Fabry -Perot
DBS o1y VAD ,
! 90° [4,11]
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RS232 Fig.2 Diagram of beam scanning for direct-detection Doppler lidar
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Fig.3 Measuring results of horizontal wind velocity and wind direction
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